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Abstract 
The aim of the present study was to develop a set of Cantonese nouns and verbs with ratings 
for various affective and lexico-semantic features identified in previous studies in English 
and other languages. The majority of stimuli were found to be neutral in rated valence and 
low in arousal. Significant correlations were found among affective features, among 
lexico-semantic features and between each of the two feature types. This pattern of 
correlations differs from a prior study using adjectives as stimuli. Moreover, arousal was 
minimal in neutral words, but was higher in negative and positive words. Multiple regression 
analyses identified different predictors for the affective features when ratings from all 
participants were analyzed together, and when noun and verb ratings from the young and old 
participants were analyzed separately. The results show that although monosyllabic object 
and action terms in Cantonese are not likely to be confounded with emotional characteristics 
in research studies, multicollinearity between lexical-semantic variables demands careful 
control over correlated factors when selecting stimuli for research into category specific 
effects in aphasia with Cantonese speakers.  
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Introduction 
A variety of lexico-semantic features are known to affect single word processing. For  
example in Indo-European languages such as English, word concreteness, frequency of use, 
familiarity, age-of-acquisition (AoA), imageability and word length are variables that predict 
lexical decision latencies and object naming (Balota, Cortese, Sergent-Marshall, Spieler, & 
Yap, 2004; Citron, Weekes, & Ferstl, 2010). Among these variables, rated imageability is a 
significant predictor of verb and noun naming (Poncelet, Majerus, Raman, Warginaire, & 
Weekes, 2007). Although different lexico-semantic properties each have an effect on naming 
actions and objects, it is difficult to determine which property is the most significant variable. 
This is because of the high correlations between AoA, familiarity, frequency, imageability 
and word length and correlations between these variables and emotion (Citron et al., 2010).  
Much less is known about the variables that predict lexical processing in Sino-Tibetan 
languages such as Chinese. However, studies show that certain variables predict word object 
naming in Chinese. Among candidate variables, name agreement, concept familiarity and 
AoA independently contribute to timed picture naming of normal native Mandarin speakers 
(Weekes, Shu, Hao, Liu, & Tan, 2007). Moreover, AoA, word length and image agreement 
significantly predicted in picture naming of some Cantonese speakers with aphasia (Law, 
Weekes, Yeung, & Chiu, 2009) although not all (Dai, Kong, & Weekes, 2011). 
As in English, high correlations between the ratings for lexico-semantic variables such 
as rated imageability and AoA (Ma, Golinkoff, Hirsh-Pasek, McDonough, & Tardif, 2008), 
cause problems for the identification of the key variables that predict action and object 
naming. This poses a limitation on the theoretical implications of studies in aphasia. For 
example, action terms are later acquired than object names but they are also lower in rated 
imageability than object names. Therefore, it is not at all clear whether differences in the 
processing of actions and objects in neuropsychological studies are the result of grammatical 
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class, rated imageability or AoA. Recent studies of the lexical processing of words in 
Cantonese speakers also suggest that affect and emotion have an effect on performance. Chan 
(2011) found strong correlations between self-reference and imageability ratings in 
Cantonese speakers and between self-reference, word frequency and familiarity ratings in a 
Mandarin speaking group. Different patterns of correlations in ratings exist between 
Cantonese and Mandarin, though both are dialects of Sino-Tibetan languages (Chan, 2011).  
Effect of affective features in word processing 
Affective features of words include emotional valence and emotional arousal. Valence 
refers to whether an emotion is considered to be pleasant or unpleasant (positive or negative), 
while arousal refers to degree of affective activation i.e. how agitating, exciting or calming an 
emotion is perceived (Barrett, & Russel, 1999, as cited in Citron et al., 2010). We know that 
these two components have a different effect on lexical processing. In single word processing, 
emotional valence and arousal activate different brain regions i.e. orbitofrontal cortex and the 
amygala respectively (Lewis, Critchley, Rotshtein, & Dolan, 2007).  
Studies of the effects of emotional valence and arousal on lexical processing in native 
English speakers suggest that these variables behave in an interactive way (Citron et al., 
2010). For English, there is a significant correlation between valence and arousal, whereby 
rated arousal values are higher for negative- than positive-valenced words (Citron et al., 
2010). Moreover, there is a high correlation between imageability and arousal, familiarity and 
valence (Citron et al., 2010). Chan (2011) performed a similar study using words from the 
Citron et al. corpus translated into Traditional and Simplified Chinese characters, testing 
native Cantonese and native Mandarin participants. Chan found that rated imageability 
predicted emotional arousal in Cantonese but not in Mandarin speakers whereas word length 
predicted arousal in Mandarin but not in Cantonese speakers. Self-referential ratings i.e. how 
much the word described the emotional characteristics of the participant, frequency of use 
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and imageability predicted valence in both groups. The interaction between emotional 
valence and arousal was different for the Cantonese and Mandarin groups, with the Mandarin 
group more similar to the English participants reported by Citron et al. (2010).  
Purpose of current study 
The correlations between lexico-semantic and affective features were studied by Chan 
(2011) using different word types (mostly adjectives) varying in syllable number. However, it 
is of interest for theoretical reasons to determine the pattern of correlations between variables 
for verbs and nouns. This is because of the increasing number of studies reporting differences 
in verb and noun processing. Such claims typically come from studies of aphasia patients, 
although increasingly brain imaging studies reporting differences in action and object 
processing in Sino-Tibetan languages that are based on the results from aphasia (Yu, Law, 
Han, Zhu, & Bi, 2011). Reported effects of grammatical processing in Chinese are only valid 
if the stimuli in the different word categories do not differ in psycholinguistic properties. 
One issue with studies of verb and noun processing in Sino-Tibetan languages is the 
tendency for many compound words to contain both verbal and nominal components. This is 
a problem for the interpretation of grammatical class effects because ideally verbs should not 
contain any nominal component in order to sustain the argument that there are category 
specific brain regions that are dedicated to processing of one class of words (actions) and not 
the other class (objects). Studies of patients who show a category specific effect on picture 
naming in Indo-European languages make use of standard batteries using test materials that 
are reliable, valid and carefully matched for differences across category in rated imageability, 
familiarity, frequency, AoA and word length. The best available test is the Object and Action 
Naming Battery or OAB (Druks & Masterson, 2000). This test has been adapted from 
English to many other Indo-European languages but it has not yet been adapted for use with 
speakers of Sino-Tibetan languages. Dai et al. (2011) translated items into Cantonese and 
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Mandarin and collected normative ratings from native speakers. The results showed that 
many items were compound words containing both a nominal and a verbal component. As 
noted by Dai et al. (2011), such items cannot serve as strong tests of grammatical class effects 
for studies of category specific naming in aphasia for the reasons given above.  
Category specific effects on action and object naming in Chinese speakers with aphasia 
could be greatly improved with the use of test items that did not contain both a nominal and a 
verbal component. Such pure items would be the most suitable test for studies of grammatical 
class effects on lexical processing. However, there are no test items that are available for this 
purpose currently. The primary aim of the present study is to design such items for testing of 
category specific effects on lexical processing in Cantonese speakers. Object and action items 
were taken from the OAB according to the criterion that a picture name could be produced in 
one syllable. Ratings of these items for lexical-semantic properties were then collected so that 
the actions and objects could be matched for correlated variables such as rated imageability, 
AoA, familiarity and frequency. Such findings would be an important step toward developing 
a matched list of nouns and verbs within a naming battery for Cantonese-speaking aphasics. 
In a similar study with Mandarin speakers, the findings could contribute to development of a 
standardized naming battery for Cantonese-Mandarin speakers. This would facilitate clinical 
diagnosis and intervention planning for patients with bilingual aphasia as well as address 
theoretical questions about effects of grammatical class in the brain across languages. 
Citron et al. (2010) and Chan (2011) found that many lexico-semantic features are 
correlated with affective variables. Specifically, rated imageability is correlated with rated 
valence and arousal. Given that verbs and nouns differ in rated imageability (and other 
variables), and the results of Chan (2011), it is of interest to know whether actions and 
objects differ in affective properties in Chinese in addition to the lexico-semantic features 
identified in earlier studies. 
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Following the results in Chan (2011) and Ma et al. (2008), it is hypothesized that there 
will be high correlations between the ratings of lexico-semantic variables including AoA, 
familiarity, perceived character frequency of use and imageability for actions and objects in 
Cantonese speakers, as found in previous studies. Moreover, there will be significant (but not 
perfect) correlations between lexico-semantic variables including rated imageability and the 
emotional valence and arousal of action and object names. If supported the predictions will 
reveal important constraints on lexical processing in Cantonese speakers and importantly will 
allow far greater control in future testing of grammatical class effects on naming in aphasia.   
Method 
Participants 
In a preparatory study, native Cantonese university students (5 females) were recruited 
to name all items in the OAB using a monosyllabic word. Another five Cantonese-speaking 
individuals aged 20 to 35 (3 males and 2 females) were recruited to provide ratings for image 
agreement. In the ratings study, thirty-two young (aged 20-35) (eleven males, twenty-one 
females) and twenty-five elderly (aged 50-65) native Cantonese adults (thirteen males, twelve 
females) were recruited to provide ratings for the corresponding monosyllabic words. 
Education level and monthly income of participants were recorded for all participants.  
Materials 
Picture stimuli from the Object and Action Naming Battery (OAB) 
All picture stimuli from the OAB (Druks & Masterson, 2000) where presented as black 
and white line drawings on computer for participants to name in the preparatory study and for 
participants to provide image agreement ratings. Ratings of lexico-semantic variables and 
affective variables were taken from written characters presented using a Traditional font. 
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The questionnaire 
An online questionnaire was created using the online survey software Survey Monkey. 
The questionnaire contained a consent form for participation, a web page for demographic 
information, a web page for introducing the purpose and content for the present study (shown 
in Appendix A) and web pages for the participant to give ratings on various lexico-semantic 
and affective features. The same questionnaire was also distributed in the form of soft copy 
and hard copy versions using Microsoft word document to increase number of participants. 
The words and the six features to be rated were presented in randomized order in all types of 
questionnaire.  
The lexico-semantic features that were rated by participants include AoA, familiarity 
and imageability, whereas the affective features included emotional valence and emotional 
arousal. For each feature, a 7-point Likert scale was provided with definitions of the feature 
and the extreme ends of the scale. Another option for “unknown word” was also provided.  
Procedure 
Naming task 
Five participants were asked to name the picture stimuli in OAB (Druks & Masterson, 
2000) using one syllable only. This was done to eliminate verb-noun compounds in the 
naming of action pictures as described in Dai et al. (2011). 
Name agreement and image agreement 
Name agreement for each picture stimulus was computed across participants and stimuli 
with name agreement equal to or less than 0.6 were eliminated. The most frequently produced 
name for a picture was selected to obtain image agreement ratings. Image agreement ratings 
were obtained as a single syllable may not accurately describe some pictures in OAB. This is 
because nouns and verbs in modern Chinese are largely disyllabic and bimorphemic (Fung, 
2009). Each name was presented one by one to a further five participants. They were asked to 
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imagine a picture for the stimulus. Then, they were presented with the corresponding picture 
from the OAB and asked to provide ratings on a 7-point Likert scale on how well the OAB 
picture matched with their imagined picture (1 represented “not matched at all”, 7 represented 
“totally matched”). Only words with image agreement rating above or equal to 4.00 were 
used in the questionnaire to collect ratings on lexico-semantic and affective features. 
Lexico-semantic and affective features for nouns and verbs 
Ratings for AoA, familiarity, imageability, perceived (subjective) frequency, emotional 
valence and emotional arousal of nouns and verbs (from the naming task) were collected 
using questionnaires. A 7-point Likert scale was used for each feature. The questionnaire 
contained 167 words (106 nouns, 61 verbs) with image agreement above or equal to 4.00. 17 
randomly selected words were repeated (approximately 10% of the stimuli) to evaluate the 
intra-rater reliability in the rating task. The questionnaire contained a total of 184 words. The 
presentation order of words and features was varied for each participant. The instructions for 
completing the ratings were explained to each subject through telephone conversation so that 
valid data could be collected. The subjects were advised to take breaks during the rating and 
required to complete the whole survey within one week.  
Data and statistical analysis 
Means and standard deviations were computed for all rated features including image 
agreement, AoA, familiarity, imageability, subjective frequency, valence and arousal. The 
emotional valence of the words were categorized “positive”, “neutral” or “negative” using 
criteria adopted from Citron et al. (2010): positive words with range of mean valence ratings 
between 4.71 to 7.00, neutral word with range of mean valence ratings between 3.30 to 4.70, 
negative words with range of mean valence ratings between 1.00 to 3.29. Intra-rater 
reliability of the ratings was obtained using correlation analysis.  
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Spearman’s correlation coefficients were computed to analyze the relationships between 
lexico-semantic features, among the affective features and between lexico-semantic features 
and the affective features. Ratings of nouns and verbs from the two age groups were analyzed 
separately. Multiple regression analysis (backward) was conducted to further analyze those 
lexico-semantic features that were highly correlated with the affective features, so that the 
feature(s) that predict emotional arousal and valence most could be identified with other 
variables controlled. A significance level of .05 was used throughout the analyses.  
Results 
Categorical groups of emotional valence 
The words were categorized in three groups according to their mean ratings of emotional 
valence. The distribution of positive, neutral and negative words was different in nouns and 
verbs and in the two age groups. As shown in Table 1, the percentage of neutral words is 
higher in nouns than in verbs within the same age group. Similarly, considering the same 
word type, the percentage of neutral words was higher in young group than in old group. The 
difference in percentage of neutral words was greater between young and old groups than 
between different word types. Besides, the proportion of positive words was greater than 
negative words among both word types in both age groups. 
 
Table 1.  
Distribution of categorical groups of emotional valence in nouns and verbs from different 
age groups 
 Emotional valence 
Word types Age groups Positive neutral Negative 
Nouns (Total: 106) Young  5 (4.72%) 99 (93.40%) 2 (1.89%) 
Old 15 (14.15%) 89 (83.96%) 2 (1.89%) 
Verbs (Total: 61) Young  4 (6.56%) 53 (86.89%) 4 (6.56%) 
Old 13 (21.31%) 39 (63.93%) 9 (14.75%) 
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Descriptive statistics 
The descriptive statistics for ratings of image agreement, emotional arousal, subjective 
frequency, AoA, familarity and imageability are shown for the three categories of emotional 
valence in Appendix B. The data for the different word types from each age group is 
presented separately. The means and standard deviations in all ratings (calculated using 
ratings from all word types from all participants) are shown in Appendix C. 
Matched noun-verb pairs in all ratings 
Using means of all participants, 23 noun-verb pairs with matched values of ratings in all 
lexico-semantic and affective features (difference less than or equal to 0.4) were identified. 
The noun-verb pairs were arranged in ascending order of maximum difference of mean 
ratings between the 7 rated features. The word list is presented in Appendix D. 
Reliability analysis 
Approximately 10% of the stimuli in the online questionnaire were randomly selected to 
assess the intra-rater reliaibility of items. Correlation analysis was conducted to evaluate each 
participant’s intra-rater reliability in the rating task. The results are shown in Table 2. 
 
Table 2.  
Intra-rater reliability for each affective and lexico-semantic features 
Rated features Intra-rater reliability 
Emotional valence 
Emotional arousal 
Frequency  
Age-of-acquisition 
Familiarity 
Imageability 
0.80 
0.87 
0.86 
0.87 
0.87 
0.82 
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Correlation analysis 
Mean values for the ratings of image agreement, emotional valence, emotional arousal, 
subjective frequency, AoA, familiarity and imageability for each word were used for 
correlation analyses. The analyses were conducted both generally using all ratings across 
word types and separately for nouns and verbs rated by participants in different age groups.  
Since Kolmogorov-Smirnov and Shapiro-Wilk tests revealed that emotional arousal 
significantly deviated from the normal distribution in nouns and verbs ratings from different 
age groups (p < .005 in both tests), Spearman’s correlation analysis was used to evaluate the 
patterns of correlation among lexico-semantic features, among affective features and between 
lexico-semantic features and affective features. The correlation result with ratings on all 
stimuli by all participants is shown in Figure 1 and those with ratings on nouns and verbs by 
young and old age groups analyzed separately are shown in Appendix E. 
 
Figure 1. Spearman correlations between affective and lexico-semantic features in ratings on 
all word stimuli by all participants (p < .005, significance indicated by an asterisk) 
 
There was no statistically significant correlation between image agreement ratings and 
any of the affective or lexico-semantic features in Figure 1, and in noun ratings from young 
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age group and from old age group in Appendix E. However, statistically significant 
correlations were found between image agreement and emotional valence in verb ratings 
from young age group, and between image agreement and imageability in verb ratings from 
old age group in Appendix E. Without considering image agreement, statistically significant 
correlations were also found among the two affective features, among lexico-semantic 
features and between all affective and lexico-semantic features except image agreement in 
general analysis (ratings from all participants) and in all separate analyses. 
Regression analysis 
Multiple regression analysis (backward) was conducted to assess the degree that each 
lexico-semantic feature (except image agreement) predicted each affective feature. The 
lexico-semantic features (frequency, AoA, familiarity and imageability; image agreement 
was excluded due to its insignificant correlation with the other variables in regression 
analyses of ratings using all data, noun ratings in young group and in old group) were entered 
as independent variables (predictor variables) and the affective features were entered as 
dependent variables (outcome variables). On the other hand, due to some correlation between 
other features, image agreement was included as independent variables in regression analysis 
of verb ratings in young and old age groups.  
Regression model: 
The summary of important predictors identified in the regression analyses is shown in 
Table 3 and the corresponding statistics of regression models are shown in Table 4 to Table 7. 
A model with statistical significance for predicting affective features from lexico-semantic 
variables was suggested for emotional valence and arousal in each way that the data was 
grouped. In each model, one to two lexico-semantic feature(s) was identified as the predictor 
variable(s) with statistically significant beta values. As shown in the tables, different 
predictors were identified in different situations.  
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Table 3.  
Significant predictor variables on emotional valence and arousal 
 Significant predictor variables 
Word types Age groups Emotional valence Emotional arousal 
All stimuli (Total: 
167) 
All 
participants 
Familiarity Frequency 
Nouns (Total: 106) Young Familiarity Familiarity 
Old Frequency Familiarity 
Imageability 
Verbs (Total: 61) Young Image agreement 
Familiarity 
Frequency 
Imageability 
Old Frequency 
Imageability 
Frequency 
Imageability 
 
Assumption tests: 
In each model, variance inflation factor (VIF) of the each predictor variable was 
computed and those with VIF values substantially greater than 1 were excluded from the 
analysis. Among the ten models, VIF values were 1.000 in six models, 1.038 in one model, 
1.406 in two models and 2.162 in one model. This confirmed that multi-collinearity was not a 
problem in seven of the models computed, but was a consideration for the remaining models. 
In all the residual statistics, the maximum Cook’s distance of data in all regression 
models was less than 1 and the maximum Mahalanobis distance were less than 15, the critical 
value for small sample (Field, 2009). This shows that none of the data points were identified 
as outliers which might influence the regression model. In the plots of standardized residuals 
or errors (*ZRESID) against standardized predicted values of dependent variable based on 
the model (*ZPRED) (Appendix F), roughly random array of dots was observed for all 
models except the one with a roughly U-shaped curve observed (arousal in verb ratings by 
young age group, with maximum VIF among all regression models). This indicated no 
significant violation of heteroscedasticity identified in the data in all but one of the models. 
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Relationship between affective features 
In correlation analysis, statistically significant correlations were found between 
emotional valence and arousal in all conditions. A scatter plot was produced for each 
condition to further investigate their relationship. The results are shown in Figure 2. 
A non-linear U-shaped curve can be identified in the figure and arousal was a minimum 
when the value of valence = 4.0 (neutral) for conditions 1 to 4. The arousal value was 
minimum for valence values from 3.3 to 4.0, which was within the range for the “neutral” 
category of emotional valence for condition 5. Arousal increases as the value of valence 
deviated more from 4.0. Moreover, the arousal value is generally larger for positive valenced 
words than that for negatively valenced words.  
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Table 4. 
Backward elimination regression results of emotional valence 
Word types Age groups Predictor 
variables 
R2 Adjusted 
R2 
Significance 
of adjusted R2 
Standardized beta Significance of 
standardized beta 
All stimuli All participants Familiarity .304 .300 .000 .552 .000 
Nouns Young Familiarity .224 .216 .000 .473 .000 
Old Frequency .319 .313 .000 .565 .000 
Verbs Young Image agreement .376 .355 .000 .238 .028 
Familiarity .521 .000 
Old Frequency, .467 .448 .000 .514 .000 
Imageability .252 .031 
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Table 5. 
Results for assumption test statistics for emotional valence 
Word types Age groups Predictor 
variables 
Collinearity 
statistics 
(VIF) 
Residual statistics 
Cook’s distance (maximum) Mahalanobis distance (maximum) 
All stimuli All participants Familiarity 1.000 .179 6.413 
Nouns Young Familiarity 1.000 .162 6.930 
Old Frequency 1.000 .153 5.548 
Verbs Young Image agreement 1.038 .251 5.351 
Familiarity 1.038 
Old Frequency, 1.406 .248 9.276 
Imageability 1.406 
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Table 6. 
Backward elimination regression results of emotional arousal 
Word types Age groups Predictor 
variables 
R2 Adjusted 
R2 
Significance 
of adjusted R2 
Standardized beta Significance of 
standardized beta 
All stimuli All participants Frequency .298 .294 .000 .546 .000 
Nouns Young Familiarity .213 .205 .000 .461 .000 
Old Familiarity .378 .366 .000 .412 .000 
  Imageability    .279 .004 
Verbs Young Frequency .424 .404 .000 .304 .042 
Imageability .394 .009 
Old Frequency .491 .473 .000 .311 .007 
Imageability .482 .000 
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Table 7. 
Results for assumption test statistics for emotional arousal 
Word types Age groups Predictor 
variables 
Collinearity 
statistics 
(VIF) 
Residual statistics 
Cook’s distance (maximum) Mahalanobis distance (maximum) 
All stimuli All participants Frequency 1.000 .261 5.461 
Nouns Young Familiarity 1.000 .209 6.930 
Old Familiarity 1.472 .329 13.231 
  Imageability 1.472 
Verbs Young Frequency 2.162 .402 12.165 
Imageability 2.162 
Old Frequency 1.406 .351 9.276 
Imageability 1.406 
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Condition 1. Ratings of all stimuli from all participants 
 
Condition 2. Noun ratings from young group 
 
Condition 3. Noun ratings from old group 
 
Condition 4. Verb ratings from young group 
 
Condition 5. Verb ratings from old group 
 
Figure 2. Emotional valence ratings plotted with emotional arousal ratings 
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Discussion 
The aim of the present study was to investigate the relationship between lexico-semantic 
features and affective features in Cantonese action and object terms, specifically for naming 
responses to picture stimuli taken from the OAB (Druks & Masterson, 2000). In the naming 
task, participants were required to use one syllable to name pictures in order to generate items 
that did not confound a verbal and a nominal component in one picture name. The correlation 
analysis showed significant associations among all lexico-semantic features (except image 
agreement), among affective features, and between all lexico-semantic features (except image 
agreement) and affective features when ratings of all words from all participants were 
analyzed, and when noun ratings (both in young and old groups) were used. Some significant 
correlations were also found between image agreement and emotional valence (verb ratings 
in young group), between image agreement and emotional valence, and imageability (verb 
ratings in old group).  
The results contrast with the pattern of correlations reported by Chan (2011). Figure 2 
shows Chan’s correlations between features also investigated in the present study. Comparing 
Figure 1 and Figure 2, stronger correlations were found between affective features and 
imageability ratings in Chan (2011) than in the present study (denoted by bolded lines). 
However, weaker correlations were found between other ratings in Chan (2011) than in the 
present study (denoted by dotted lines). One possible explanation might be that ratings of 
emotional valence and arousal in this study were not normally distributed. About 90% of the 
stimuli were rated as neutral in valence and the distribution of arousal ratings were skewed to 
the end of lower score, whereas the stimuli in Chan (2011) consisted of a variety of word 
types including nouns, verbs and mostly adjectives. Therefore, we may speculate that the 
pattern of correlations reported in Chan (2011) could not be observed in the stimuli used in 
the present study. Spearman correlation was used in this study and Pearson correlation was 
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used in Chan (2011) so a direct comparison of the correlation coefficients in the two studies 
is not valid. Further studies are needed to verify the reasons for discrepant results in the two 
studies. 
 
Figure 2. Pearson correlations among between affective and lexical semantic features (p 
< .001) in Cantonese (Chan, 2011). 
 
In general, the results supported the research hypotheses and were similar to findings in 
previous studies in Indo-European languages. There were significant correlations among all 
lexico-semantic features except for image agreement. The low correlations between image 
agreement and lexical semantic and affective features was expected as image agreement was 
rated using both picture stimuli in OAB and the corresponding written words, while ratings of 
the other features were obtained using written words only. The correlation coefficient 
(absolute value) between lexico-semantic and affective features ranged from 0.278 to 0.648 
strongly suggesting that these word properties may not be independent for Chinese speakers.  
However, image agreement was found to significantly correlate with other features when 
verbs were used in the analysis. This was not expected as explained above. Considering there 
were substantially less verbs (61) than nouns (106) being analyzed in the present study, more 
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research is warranted to determine the effect of image agreement on affective features and 
other lexico-semantic features in Chinese nouns and verbs. 
Significant correlations were found between emotional valence and emotional arousal 
(Coefficient ranging from 0.273 to 0.474) as predicted. Comparing the graphs of emotional 
arousal against emotional valence for traditional Cantonese in the present study and in Chan 
(2011), emotional arousal was at minimum (at about 2.0 in both studies) when the value of 
valence was 4.0. There was an unexpected linear relationship between valence and arousal in 
Chan (2011) but not in the present study, where a non-linear U-shaped curve was observed. 
This is more like the pattern reported in studies using English and German words (Citron et 
al., 2010) and resembled the pattern for Mandarin words in Chan (2011). Further studies are 
therefore warranted to determine if there is such a pattern in Cantonese nouns and verbs using 
stimuli with a wider variety in valence. This is because Wang, Zhou and Luo (2008) suggest 
that valence ratings might be affected by variables such as pleasure, excitement, dominance 
and familiarity. However, in the present study, fewer than 20% of the words (except for verbs 
rated in the old age group) were rated positive or negative in valence. The observed findings 
may not accurately represent the true pattern in the majority of Cantonese nouns and verbs. In 
addition, to fully test the hypothesis that the two affective features have an effect on word 
processing in Cantonese speakers, further studies are needed to measure the reaction time for 
naming words with different degrees of valence and arousal taking account of all correlations 
between these variables and other lexical-semantic factors in a mega regression study (Balota 
et al., 2004). 
Regression analysis 
In the regression analysis, familiarity was identified as a predictor of emotional valence 
and subjective frequency was identified as a predictor for emotional arousal when ratings 
from all participants were analyzed. Chan (2011) found that self-referential rating, subjective 
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frequency and imageability were predictors of emotional valence, and self-referential rating 
and imageability were predictors of emotional arousal. However, when noun and verb ratings 
from young and old participants were analyzed separately, a different pattern of predictor 
variables was observed for emotional valence and arousal. This suggests that age and word 
type contribute to affective features of Cantonese words.  
Further studies are needed to determine why there is a different pattern (found in the 
present study) for nouns and verbs using stimuli with a greater variability in the valence and 
arousal dimensions. This is because the data distribution in the present study did not meet all 
the assumptions for multiple regression analysis. Firstly, the valence and arousal ratings were 
not normally distributed. Violation of this assumption implies that the present findings cannot 
be generalized beyond the sample. This is expected as there were many different word types 
in Cantonese besides nouns and verbs. Secondly, there was high correlation between many of 
the predictors causing a problem of multicollinearity. In the regression analysis, predictors 
were removed statistically to overcome this problem, leaving few remaining in the analysis. 
Matched list of noun-verb pairs 
As shown in results of the present study, the interaction between lexico-semantic and 
affective features in Chinese nouns and verbs needs further research. Moreover, more studies 
are needed to identify the effect of grammatical categories of word stimuli and age of clients 
on such interaction. Therefore, a list of noun-verb pairs matched in the seven critical features 
investigated in the present study was developed. Such a list can be used to test the claim that 
there is an effect of grammatical class on naming in aphasia and in brain imaging studies of 
normal Chinese speakers without a concern that these effects result from correlated variables. 
Theoretical and clinical significance of the present study 
The present study is the first to isolate Cantonese words that can be used to name picture 
stimuli in the OAB by Cantonese speakers. Ratings on affective and lexico-semantic features 
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were collected from a normal Cantonese-native speaking sample with two age groups (i.e. 20 
to 35 and 50 to 65). Together with a study conducted in Mandarin, a matched word list can 
now be developed to assess naming abilities in aphasic individuals who speak both languages 
premorbidly. Such statistics will be valuable for assessment and research in bilingual aphasia. 
In addition, the present study identified the patterns of correlation for Cantonese nouns 
and verbs considering affective features as well as lexico-semantic features and between the 
two types of the features for the first time. All of the features were significantly correlated. 
This pattern of correlation was different from previous studies using a greater range of word 
types as stimuli. Moreover, differences were identified comparing results from nouns and 
verbs, and from participants in different age groups. Further studies using nouns and verbs 
with greater variety of emotional valence and arousal ratings are recommended to verify the 
patterns of correlation found here. 
Finally, an important outcome of the present study is a list of noun-verb pairs matched in 
lexico-semantic and affective features. This will be useful to assess naming performance, in 
that any differences in naming objects and actions cannot be attributable to the seven features 
excluded here. Other factors however include intrinsic factors of client(s), clinician(s) and 
other lexico-semantic and affective features of character not included in the present study.  
Possible modifications of the study 
The present study used monosyllabic words to allow stronger tests of the grammatical 
class effects in Cantonese speakers. All studies of grammatical class effects rely upon a set of 
action (verb) and object (noun) stimuli that are do not confound word class and are matched 
for critical variables including all of those examined in the present study. Without control of 
compounds in studies of verb and noun naming it is difficult to draw theoretically meaningful 
conclusions about the organization of grammatical categories in the brain (Dai et al., 2011, 
Yu et al., 2011). The present stimuli allow such a set of stimuli to be used in future research. 
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However, the use of monosyllabic words in Sino-Tibetan languages is relatively rare and not 
typical of action and object terms. Therefore, there is a tradeoff between using the stimuli 
identified here for clinical practice. This also created several challenges in the present study. 
First, monosyllabic names might not accurately describe the pictures in the OAB for the 
average Cantonese speaker. Although image agreement ratings were collected and only 
stimuli with rating equals to or more than 4.0 were used, the use of hypernyms was inevitable 
in the word stimuli. For instance, 「包」 (bread) was used for the picture stimuli representing 
“sandwich”. Therefore, this type of response should also be removed from the rating task. 
Second, monosyllabic words may have multiple meanings. Participants might therefore 
give different ratings for features of another unrelated word. For instance, one word was rated 
negative in valence was 「挨」 (leaning), but should be neutral. One possible explanation is 
that the participant perceived another meaning of 「挨」 (suffering). Therefore, the wording 
of instructions should specify the intended meaning of the monosyllable (e.g. 挨: 倚靠).  
Third, the same set of words was used for intra-rater reliability in the ratings of the six 
features. Participants may have remembered words meaning so the intra-rater reliability was 
overestimated. Different words should be used in each feature to assess intra-rater reliability. 
Fourth, more similar participants in terms of gender and age should have been recruited. 
It is unknown about any gender effect on subjective rating task used in the present study. 
Moreover, as supported in Zhu, Yuan and Li (2011), emotional valence effect on vocabulary 
processing task using 2-character words might be affected by gender. Therefore, the results of 
the present study might have been confounded by this. 
Finally, backward elimination multiple regression analysis was used in the study. 
However, some assumptions of the regression were violated. Non-normally distributed data 
and non-linearity were present in the study. Other regression models, such as nonlinear 
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regression model, as suggested by (Balota et al., 2004) might be more suitable to identify the 
predictor variables in the study. 
Conclusion 
The present study has produced a set of word lists with ratings of various affective and 
lexico-semantic features using Cantonese actions and objects. Most of the words were neutral 
in valence and with low arousal. Significant correlation patterns were found among affective 
features, among lexico-semantic features and between each of these dimensions. The pattern 
of correlations contrasted with a previous study using a wider variety of word types as stimuli. 
Familiarity was identified as the predictor for emotional valence and frequency was identified 
as the predictor for emotional arousal when the ratings from all participants were analyzed. 
However, a variable combination of predictors was identified for noun and verb rating by two 
different age groups when ratings were analyzed separately for each group. The results will 
encourage more sophisticated testing of the effects of grammatical class on action and object 
naming in native Cantonese speakers. 
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Appendix A. Questionnaire instructions and definitions for affective and lexico-semantic 
features. 
 
稍後您將用一個七級評分表，以不同的準則和特徵去評價一些單字。整份問卷總共包含
六個特徵的評分。您可以將問卷分兩次去填寫。在完成問卷的第一部分後，您可以關掉
窗口。休息後，您可以進入第二個連結開始填寫問卷的第二部分。 
 
情緒特徵 - 情緒反應程度 (emotional arousal) 
情緒反應程度是指接觸一個字時所喚起您的情緒的程度。如果您覺得該字的情緒反應程
度很高（例：「喜」），請給它一個較高情緒反應程度的評分（偏向評定量表上的數位
7）；相反，如果您覺得該字的情緒反應程度很低（例：「杯」），請給它一個較低情
緒反應程度的評分（偏向評定量表上的數位 1）。如果你不懂得那個字，請填上「O」(不
認識此字)。 
 
[1 為極低，7 為極高] 
 
情緒正負面程度 (emotional valence) 
情緒正面是指一個字能帶出正面的情緒，情緒負面是指一個字能帶出負面的情緒。如果
您覺得該字帶有很多正面情緒（例：「樂」），請給它一個較高情緒正負面程度的評分
（偏向評定量表上的數位 7）；相反，如果您覺得該字帶有很多負面情緒（例：「悲」），
請給它一個較低情緒正負面程度的評分（偏向評定量表上的數位 1）。如果您不懂得那
個字，請填上「O」(不認識此字)。 
 
[1 為極負面，7 為極正面，4 為中性] 
 
首次接觸單字的年齡 (age of acquisition) 
請填下您學習每一個單字的年齡。「學習」的意思是在那一個年齡，如果有人在您面前
說出/寫出此單字，您會明白它的意思；並不一定表示您在那一個年齡，您要用、閱讀
或寫出那個單字。例：你可能在小學的時候已學懂「水」，但在中學時期才學會「殆」。
請選擇你學懂每一個字的年齡層。如果你不懂得那個字，請填上「O」 (不認識此字)。 
 
選擇: 
A: 0-2 歲   B: 3-4 歲   C: 5-6 歲   D: 7-8 歲   E: 9-10 歲   F: 11-12 歲   G: 13 歲或以
上 
O: 不認識此字 
 
用字頻率 (frequency) 
用字頻率是指你在日常生活中用那個字的次數。如果您很頻密地運用該字（例：「頭」），
請給它一個較高的用字頻率評分（偏向評定量表上的數位 7）；相反，如果您很少運用
該字（例：「殿」），請給它一個較低的用字頻率評分（偏向評定量表上的數位 1）。
如果你不懂得那個字，請填上「O」(不認識此字)。 
 
[1 為從不使用，7 為經常使用] 
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對單字的熟悉程度 (familiarity) 
如果您常常會想到或者接觸該字（例：「火」），請給它一個較高的熟悉程度評分（偏
向評定量表上的數位 7）；相反，如果您很少會遇到或想到該字（例：「矩」），請給
它一個較低的熟悉程度評分（偏向評定量表上的數位 1）。如果你不懂得那個字，請填
上「O」(不認識此字)。 
 
[1 為極低，7 為極高] 
 
單字可想像性 (imageability) 
可想像性是指每個字有多容易喚起相對的感官圖像或聲音。在您的估計中，如果該字很
容易喚起相對的感官圖像或聲音（例：「貓」），請給它一個較高的可想像性評分（偏
向評定量表上的數字 7）；相反，如果該字很難喚起相對的感官圖像或聲音（例：「情」），
請給它一個較低的可想像性評分（偏向評定量表上的數字 1）。如果你不懂得那個字，
請填上「O」(不認識此字)。 
 
[1 為極低，7 為極高] 
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Appendix B. Descriptive statistics of affective and lexico-semantic features in positive, neutral and negative valence categories in noun and verb 
ratings by different age groups 
Noun ratings by 
young group 
Positive (5 words) Neutral (99 words) Negative (2 words) 
Mean SD Min Max Mean SD Min Max Mean SD Min Max 
Image agreement 5.52 0.41 5.20 6.20 5.81 0.65 4.00 6.80 5.50 1.27 4.60 4.60 
Emotional arousal 3.40 0.27 3.06 3.81 2.66 0.26 2.22 3.66 2.98 0.42 2.69 3.28 
Frequency 4.78 0.90 3.34 5.81 4.29 0.93 2.34 6.34 3.23 1.44 2.22 4.25 
Age-of-acquisition 2.76 0.64 1.94 3.66 3.11 0.68 1.91 5.19 3.66 0.44 3.34 3.97 
Familiarity 5.50 0.82 4.16 6.38 5.08 0.71 3.19 6.41 4.44 0.93 3.78 5.09 
Imageability 5.26 0.94 3.59 5.84 5.16 0.62 2.97 6.03 4.83 1.30 3.91 5.75 
 
Noun ratings by old 
group 
Positive (15 words) Neutral (89 words) Negative (2 words) 
Mean SD Min Max Mean SD Min Max Mean SD Min Max 
Image agreement 5.71 0.72 4.20 6.80 5.79 0.64 4.00 6.80 6.40 0.85 6.40 6.40 
Emotional arousal 3.94 0.57 3.32 5.56 3.31 0.41 2.36 4.56 3.16 0.85 2.56 3.76 
Frequency 5.23 0.66 3.84 6.24 4.31 0.88 2.24 5.96 3.00 0.62 2.56 3.44 
Age-of-acquisition 3.88 0.59 3.00 5.00 4.48 0.71 2.72 5.84 4.62 0.20 4.48 4.76 
Familiarity 5.30 0.56 4.24 6.32 4.51 0.72 2.96 5.96 3.76 0.62 3.32 4.20 
Imageability 5.17 0.54 3.63 5.84 4.81 0.56 2.88 5.72 4.22 1.78 2.96 5.48 
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Verb ratings by 
young group 
Positive (4 words) Neutral (53 words) Negative (4 words) 
Mean SD Min Max Mean SD Min Max Mean SD Min Max 
Image agreement 6.20 0.23 6.00 6.40 2.96 0.86 4.20 6.80 4.85 0.60 4.00 5.40 
Emotional arousal 4.63 0.42 4.16 5.19 4.01 0.32 2.50 3.91 3.56 0.72 2.84 4.50 
Frequency 5.98 0.33 5.59 6.38 2.96 0.89 2.61 6.28 4.24 0.93 3.34 5.19 
Age-of-acquisition 2.19 0.11 2.03 2.25 4.48 0.64 2.09 4.87 3.38 0.90 2.50 4.52 
Familiarity 6.38 0.24 6.03 6.59 3.21 0.67 3.70 6.34 4.71 0.87 3.94 5.72 
Imageability 5.75 0.25 5.50 6.06 5.12 0.44 3.34 5.47 4.69 0.95 3.74 5.75 
 
Verb ratings by old 
group 
Positive (13 words) Neutral (39 words) Negative (9 words) 
Mean SD Min Max Mean SD Min Max Mean SD Min Max 
Image agreement 5.98 0.81 4.40 6.80 5.84 0.81 4.20 6.80 5.20 0.96 4.00 6.80 
Emotional arousal 4.79 0.58 3.76 6.00 4.05 0.37 3.44 4.68 3.81 0.35 3.32 4.48 
Frequency 5.50 0.50 4.84 6.44 3.65 0.32 3.08 4.24 3.75 0.72 2.57 4.68 
Age-of-acquisition 4.02 0.56 3.24 5.32 4.46 0.76 2.76 5.88 4.98 0.54 4.32 5.83 
Familiarity 5.39 0.48 4.84 6.20 4.71 0.61 3.48 5.96 3.95 0.70 2.68 4.96 
Imageability 5.00 0.51 4.28 6.00 4.56 0.63 3.08 5.84 4.34 0.53 3.63 5.36 
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Appendix C. Means and standard deviations of word list in affective and lexico-semantic features 
Stimuli Image 
agreement 
Valence Arousal Frequency Age of 
acquisition 
Familiarity Imageability 
 Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
包_1 5.20 0.84 4.19 0.99 3.07 1.64 5.47 1.47 3.23 1.40 5.49 1.83 4.88 1.84 
腸_1 6.00 0.00 3.89 1.11 2.98 1.75 4.65 1.71 3.82 1.48 4.98 1.93 4.95 1.81 
剪 (名詞)_1 6.60 0.55 4.12 0.89 3.32 1.72 4.70 1.68 3.72 1.37 4.98 1.88 5.12 1.80 
影_1 6.00 0.71 4.19 0.99 3.11 1.59 4.95 1.75 3.98 1.27 5.25 1.83 4.70 1.92 
羊_1 6.60 0.55 4.21 0.88 2.81 1.61 4.18 2.02 2.86 1.25 5.05 2.08 5.51 1.78 
衫_1 5.40 0.55 4.42 1.08 3.14 1.83 5.67 1.58 3.05 1.43 5.82 1.64 5.61 1.83 
鞋_1 6.00 0.00 4.28 1.16 3.04 1.78 5.61 1.47 3.18 1.42 5.77 1.63 5.47 1.85 
褲_1 5.40 0.55 4.16 1.13 2.84 1.73 5.46 1.54 3.60 1.73 5.58 1.63 5.42 2.01 
灑 (名詞)_1 6.00 0.71 4.14 1.03 3.00 1.69 3.67 1.78 4.58 1.59 3.93 2.00 3.81 1.90 
羹_1 6.20 0.84 4.25 1.12 2.74 1.69 4.02 1.89 4.51 1.87 4.14 2.03 4.72 2.00 
狗_1 5.80 0.84 4.44 1.23 3.67 1.80 4.84 1.70 3.00 1.50 5.53 1.73 5.82 1.75 
狗_2 5.80 0.84 4.28 1.21 3.81 1.88 4.81 1.75 2.70 1.24 5.40 1.81 6.02 1.45 
方_1 6.00 1.22 4.04 0.78 2.49 1.56 4.44 1.78 2.98 1.22 4.74 2.04 4.23 1.96 
莓_1 5.20 1.48 4.30 1.10 2.93 1.79 3.09 1.76 4.19 1.44 4.09 2.02 4.68 2.09 
潛 (名詞)_1 6.20 0.84 3.98 1.33 2.84 1.69 3.43 1.63 4.98 1.22 3.58 2.08 3.59 2.03 
日_1 4.00 2.35 4.53 1.26 3.40 1.78 5.77 1.38 2.77 1.35 5.68 1.84 5.04 1.94 
劍_1 5.40 2.51 3.91 1.06 2.91 1.79 3.18 1.79 3.77 1.40 4.12 2.26 5.18 1.96 
枱_1 6.40 0.89 4.09 0.91 2.74 1.65 5.30 1.58 3.40 1.53 5.58 1.68 5.26 2.00 
帳_1 6.20 0.84 4.18 0.85 2.72 1.69 3.39 1.90 4.77 1.50 3.98 1.94 4.02 1.85 
呔_1 4.80 2.39 4.14 1.05 2.74 1.75 3.43 1.92 4.38 1.50 4.20 1.99 4.93 1.90 
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Stimuli Image 
agreement 
Valence Arousal Frequency Age of 
acquisition 
Familiarity Imageability 
 Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
虎_1 5.20 1.92 3.86 1.20 3.35 1.73 3.67 1.86 3.21 1.35 4.65 2.10 5.44 1.95 
脷_1 6.40 0.89 4.02 1.10 2.89 1.71 3.32 1.66 4.05 1.84 3.86 1.93 4.80 2.09 
喊_1 5.40 1.52 2.79 1.39 4.49 1.77 4.89 1.89 3.70 1.80 5.21 1.84 5.58 1.85 
喊_2 5.40 1.52 2.65 1.37 4.54 1.87 4.81 1.94 3.65 1.90 5.16 1.82 5.39 1.93 
盤_1 4.00 1.58 3.93 0.90 2.46 1.66 3.72 1.69 4.28 1.50 4.42 1.96 4.51 2.05 
樹_1 6.40 0.55 4.30 1.38 3.05 1.79 4.95 1.85 3.26 1.45 5.53 1.87 5.47 1.88 
侍 (名詞)_1 5.60 2.61 4.04 1.26 2.56 1.58 3.18 1.90 4.41 1.35 3.75 2.06 3.14 1.94 
錶_1 6.40 0.89 4.49 1.00 2.91 1.72 4.75 1.64 4.09 1.56 5.07 1.78 5.26 1.89 
哨 (名詞)_1 6.20 0.84 3.93 1.12 2.91 1.77 2.75 1.68 4.74 1.30 3.47 2.01 4.32 2.09 
窗_1 6.40 0.55 4.19 1.01 2.96 1.75 5.09 1.42 3.58 1.44 5.42 1.70 5.42 1.92 
巫_1 6.40 0.89 3.09 1.21 2.63 1.59 2.37 1.60 4.32 1.34 3.58 2.15 3.50 2.08 
吠_1 6.60 0.55 3.46 1.31 3.33 1.82 3.33 1.69 3.96 1.46 4.05 2.15 4.74 2.10 
乞_1 5.00 2.24 2.53 1.32 3.28 1.63 3.37 1.82 4.00 1.12 4.00 2.08 3.98 1.92 
彎 (動詞)_1 6.60 0.55 3.98 0.90 3.02 1.72 4.26 1.91 4.14 1.33 4.53 2.05 4.63 1.94 
跌_1 4.00 0.71 2.58 1.13 3.81 1.64 4.79 1.83 3.30 1.46 5.07 1.84 4.88 1.88 
跌_2 4.00 0.71 2.77 1.13 3.67 1.77 4.95 1.68 3.47 1.48 5.18 1.77 4.68 1.98 
咬_1 5.40 1.14 3.51 1.32 3.77 1.89 4.68 1.75 3.35 1.45 5.07 1.87 5.07 1.83 
吹_1 5.40 1.82 4.16 1.25 3.51 1.95 5.04 1.66 2.89 1.14 5.35 1.91 4.89 1.93 
爬_1 
梳 (動詞)_1 
5.80 
6.80 
2.17 
0.45 
3.79 
4.32 
1.08 
1.00 
2.93 
3.07 
1.61 
1.69 
4.12 
4.79 
1.88 
1.83 
3.42 
3.68 
1.49 
1.59 
4.77 
5.33 
1.92 
1.79 
5.05 
5.09 
1.97 
1.82 
煮_1 5.40 0.55 4.35 1.19 3.60 1.68 5.47 1.40 3.75 1.41 5.49 1.72 4.93 1.72 
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Stimuli Image 
agreement 
Valence Arousal Frequency Age of 
acquisition 
Familiarity Imageability 
 Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
剪 (動詞)_1 6.80 0.45 3.91 0.95 3.11 1.64 4.95 1.68 3.74 1.40 5.14 1.86 5.05 1.89 
跳_1 4.40 0.89 4.51 0.87 3.74 1.74 5.14 1.56 3.14 1.46 5.25 1.86 5.00 1.83 
畫 (動詞)_1 6.20 0.45 4.54 1.10 3.54 1.64 4.86 1.62 3.32 1.53 5.39 1.88 4.93 1.97 
夢 (動詞)_1 5.60 1.14 4.23 1.20 3.95 1.72 4.79 1.66 4.02 1.48 5.21 2.19 4.14 2.23 
鑽 (動詞)_1 4.60 2.30 3.77 1.09 3.28 1.91 3.47 1.85 4.72 1.32 3.96 2.07 4.84 1.87 
飲_1 6.80 0.45 4.67 1.37 4.09 1.79 6.16 1.11 3.02 1.61 6.11 1.50 5.25 1.85 
滴 (動詞)_1 5.20 2.17 4.19 1.14 2.88 1.58 4.09 1.76 4.05 1.33 4.53 1.84 4.61 1.92 
摺_1 5.20 1.92 3.86 0.99 2.95 1.55 4.39 1.67 4.16 1.50 4.68 1.77 4.70 1.92 
熨 (動詞)_1 5.80 0.84 3.84 0.92 3.28 1.78 3.89 1.82 4.75 1.49 4.37 1.87 4.49 1.97 
拋_1 5.00 1.00 3.79 1.18 2.95 1.61 4.28 1.68 4.05 1.44 4.61 1.95 4.77 1.88 
踢_1 6.20 0.45 3.91 1.20 3.53 1.63 4.46 1.80 3.56 1.43 5.00 1.98 5.02 1.76 
跪_1 6.80 0.45 3.30 1.25 3.33 1.69 3.60 1.61 4.32 1.54 4.12 2.04 4.81 1.88 
織_1 6.60 0.55 4.28 0.96 2.95 1.53 3.56 1.84 4.58 1.28 4.09 2.02 4.37 1.97 
食_1 6.40 0.55 5.28 1.26 4.84 1.67 6.40 1.13 2.67 1.37 6.42 1.34 5.79 1.57 
食_2 6.40 0.55 5.35 1.33 4.67 1.82 6.33 1.29 2.68 1.42 6.33 1.38 5.67 1.70 
敲_1 6.00 0.71 4.05 1.12 3.35 1.86 3.86 1.89 4.25 1.49 4.51 1.83 4.77 1.86 
笑_1 
笑_2 
挨_1 
舐_1 
操_1 
6.00 
6.00 
5.00 
5.80 
4.80 
1.22 
1.22 
1.87 
1.10 
2.68 
6.05 
5.86 
3.22 
4.00 
3.79 
1.34 
1.26 
1.36 
1.22 
1.24 
5.54 
5.47 
3.25 
3.31 
3.12 
1.71 
1.73 
1.69 
1.68 
1.63 
5.95 
6.04 
3.56 
2.68 
3.82 
1.16 
1.27 
2.04 
1.64 
1.88 
2.67 
2.81 
5.07 
5.34 
4.14 
1.30 
1.34 
1.46 
1.41 
1.29 
6.11 
6.11 
3.80 
3.42 
4.28 
1.59 
1.65 
1.97 
1.96 
2.08 
6.04 
5.88 
3.69 
4.51 
3.33 
1.51 
1.72 
2.07 
1.95 
1.87 
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Stimuli Image 
agreement 
Valence Arousal Frequency 
Age of 
acquisition 
Familiarity Imageability 
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
開_1 5.20 2.49 4.54 0.98 3.53 1.70 5.72 1.40 2.91 1.28 6.19 1.42 4.77 2.00 
油 (動詞)_1 5.20 1.79 3.96 1.16 2.86 1.55 4.33 1.78 3.68 1.15 4.61 1.92 4.21 1.82 
搣_1 5.20 2.49 3.21 1.12 3.55 1.81 3.27 1.73 4.73 1.65 3.58 1.87 4.34 2.13 
釣_1 6.20 0.84 4.28 1.15 2.95 1.68 3.33 1.60 4.14 1.34 4.23 1.93 4.79 1.83 
釣_2 6.20 0.84 4.39 1.05 2.98 1.75 3.42 1.72 4.16 1.21 4.12 2.03 4.89 1.87 
種_1 6.20 0.84 4.44 1.04 3.09 1.66 4.44 1.84 3.79 1.18 5.14 1.97 4.16 2.05 
玩_1 6.00 1.22 5.26 1.30 4.98 1.80 5.86 1.47 2.89 1.29 5.98 1.63 5.25 1.79 
指 (動詞)_1 6.60 0.55 4.05 0.99 3.35 1.73 5.19 1.65 3.12 1.28 5.32 1.97 4.68 1.89 
倒 (動詞)_1 4.60 1.14 3.30 0.98 3.09 1.57 4.67 1.78 4.02 1.47 4.88 1.95 4.37 1.91 
推_1 6.20 0.84 3.70 1.02 3.26 1.59 5.07 1.60 3.47 1.51 5.42 1.84 4.68 1.92 
掃_1 5.40 2.07 3.79 1.32 2.98 1.53 4.56 1.71 3.68 1.24 5.07 1.83 4.74 1.95 
睇_1 4.40 1.52 4.53 0.98 3.81 1.86 5.96 1.19 3.81 1.84 5.82 1.58 5.00 1.97 
騎_1 6.80 0.45 4.35 1.17 3.26 1.89 3.95 1.76 4.05 1.30 4.44 2.11 4.54 1.99 
跑_1 6.60 0.55 4.44 0.98 4.11 1.75 5.39 1.57 3.05 1.38 5.54 1.71 5.37 1.74 
浮_1 4.20 1.92 4.05 1.26 2.96 1.74 3.63 1.73 4.00 1.10 4.53 2.09 4.56 1.88 
浮_2 4.20 1.92 4.28 1.05 2.70 1.57 3.70 1.81 3.98 1.17 4.35 1.95 4.51 1.83 
剃_1 6.60 0.55 3.64 1.12 3.05 1.74 3.86 1.73 4.81 1.29 4.12 1.87 4.38 1.82 
射_1 4.80 2.17 4.00 1.16 3.37 1.86 3.84 1.92 4.12 1.35 4.37 2.04 4.58 1.95 
唱_1 6.40 0.89 5.04 1.18 4.56 1.88 5.53 1.60 2.88 1.31 5.93 1.58 5.40 1.65 
沉_1 4.20 1.92 3.12 1.20 3.07 1.68 3.63 1.82 4.00 1.27 4.32 1.96 4.42 1.99 
坐_1 6.80 0.45 4.37 1.10 3.26 1.78 5.60 1.68 2.70 1.31 6.04 1.53 4.93 2.09 
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Stimuli Image 
agreement 
Valence Arousal Frequency 
Age of 
acquisition 
Familiarity Imageability 
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
溜_1 6.80 0.45 3.60 1.16 2.96 1.59 3.18 1.77 4.77 1.34 3.84 2.03 3.93 2.05 
滑_1 4.20 2.39 4.02 1.36 3.21 1.72 4.30 1.71 3.88 1.31 4.88 1.90 4.33 1.78 
瞓_1 6.80 0.45 4.79 1.16 4.30 1.88 6.04 1.25 4.11 2.13 5.65 1.82 5.35 1.86 
攪_1 6.80 0.45 3.68 1.17 3.53 1.76 4.53 1.71 4.91 1.62 4.86 2.00 4.74 1.95 
停 (動詞)_1 6.00 0.71 3.68 1.18 3.39 1.56 5.28 1.69 3.30 1.43 5.32 2.03 4.54 1.97 
游_1 6.40 0.55 4.47 1.09 3.60 1.80 4.67 1.71 3.39 1.19 5.14 1.88 5.19 1.81 
行_1 6.60 0.55 4.23 0.93 3.30 1.67 5.81 1.34 2.72 1.25 6.00 1.56 5.07 1.82 
洗_1 5.00 1.22 4.53 1.07 3.30 1.57 5.88 1.20 2.95 1.11 5.96 1.50 5.19 1.73 
淋_1 4.60 1.95 3.70 1.25 2.98 1.64 3.79 1.88 4.26 1.52 4.47 2.02 4.26 1.92 
揮_1 6.60 0.55 4.21 1.06 3.16 1.74 3.93 1.75 4.35 1.40 4.47 2.02 4.32 2.01 
磅 (動詞)_1 6.20 1.30 4.07 1.03 3.16 1.84 4.28 1.59 4.21 1.29 4.68 1.85 4.09 1.98 
寫_1 6.80 0.45 4.42 1.18 3.35 1.65 5.82 1.36 3.26 1.29 5.74 1.73 5.05 1.87 
錨_1 5.00 1.58 4.07 0.96 2.44 1.57 2.46 1.69 5.47 1.28 3.09 2.12 3.89 2.03 
手_1 5.40 1.52 4.25 1.12 3.18 1.89 5.70 1.58 2.33 1.06 6.09 1.53 5.68 1.63 
球_1 4.20 1.10 4.39 1.08 3.51 1.81 4.58 1.73 3.12 1.32 5.25 1.90 5.16 1.95 
球_2 4.20 1.10 4.47 1.12 3.16 1.80 4.75 1.76 3.11 1.19 5.21 2.05 5.12 1.94 
箭_1 6.00 0.71 3.86 1.22 2.88 1.74 3.32 1.90 4.26 1.32 4.26 2.04 5.00 1.96 
斧_1 5.60 1.14 3.47 1.15 2.61 1.54 2.74 1.72 4.44 1.18 3.75 2.13 4.77 2.02 
蕉_1 5.20 1.30 4.46 1.10 3.25 1.84 4.75 1.49 3.23 1.45 5.35 1.76 5.32 1.94 
蕉_2 5.20 1.30 4.51 1.20 3.09 1.67 4.81 1.55 3.23 1.44 5.44 1.74 5.54 1.73 
籃_1 5.60 1.52 4.02 0.92 2.84 1.81 4.28 1.72 3.86 1.39 4.84 1.96 5.04 1.96 
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Stimuli Image 
agreement 
Valence Arousal Frequency 
Age of 
acquisition 
Familiarity Imageability 
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
籃_2 5.60 1.52 4.18 1.07 2.75 1.69 4.18 1.85 4.02 1.38 5.05 1.87 4.91 1.98 
缸_1 4.40 2.70 4.02 0.86 2.30 1.39 3.28 1.72 4.21 1.35 3.89 2.07 4.56 2.11 
缸_2 4.40 2.70 4.09 0.89 2.19 1.34 3.11 1.61 4.21 1.33 4.33 1.98 4.65 2.09 
鬚_1 4.60 2.19 3.95 1.03 2.75 1.77 3.42 1.87 4.61 1.63 4.28 1.99 4.68 1.97 
鬚_2 4.60 2.19 3.77 1.18 2.89 1.72 3.53 1.91 4.60 1.66 4.12 2.08 4.58 1.94 
床_1 6.40 0.55 4.70 1.13 3.65 2.04 5.61 1.50 2.84 1.25 5.81 1.78 5.63 1.70 
房_1 5.40 1.95 4.47 1.12 3.16 1.77 5.56 1.58 3.30 1.28 5.67 1.63 5.46 1.76 
蜂_1 5.60 0.89 3.75 1.21 3.18 1.87 3.49 1.89 3.81 1.32 4.32 2.05 5.26 1.81 
鐘_1 4.20 2.59 4.16 0.92 3.02 1.86 5.00 1.63 3.72 1.53 5.49 1.65 5.28 1.92 
雀_1 5.80 0.84 4.19 1.14 3.12 1.85 4.23 1.85 3.21 1.36 4.84 1.96 5.65 1.78 
骨_1 6.80 0.45 3.89 1.10 2.93 1.72 4.42 1.91 3.68 1.20 5.04 1.86 4.84 2.02 
書_1 6.60 0.55 4.40 1.12 3.46 1.76 5.74 1.43 3.12 1.31 5.72 1.72 5.75 1.83 
盒_1 5.60 0.55 4.11 0.98 2.49 1.53 4.93 1.76 3.63 1.57 5.09 1.81 5.07 1.91 
腦_1 5.80 0.45 4.30 1.12 3.26 1.89 4.96 1.74 4.09 1.24 5.19 1.88 4.91 2.00 
橋_1 6.00 0.71 4.12 1.04 2.68 1.58 4.16 1.63 3.81 1.36 4.58 1.86 5.32 1.94 
桶_1 6.00 0.71 3.96 1.02 2.44 1.52 3.82 1.67 4.12 1.28 4.21 2.02 4.89 1.90 
車_1 4.80 0.84 4.40 1.00 3.56 1.97 5.84 1.41 2.68 1.28 6.09 1.35 5.75 1.70 
蝶_1 6.40 0.89 4.51 1.18 3.11 1.85 3.44 1.69 3.44 1.34 4.46 2.09 5.07 1.98 
鈕_1 6.40 0.89 3.91 0.89 2.60 1.71 3.77 1.80 4.28 1.69 4.33 1.89 4.77 1.97 
駝 (名詞)_1 6.20 0.84 3.75 1.07 2.40 1.43 2.30 1.41 4.75 1.31 3.37 2.01 4.30 2.09 
燭_1 6.60 0.55 3.89 1.10 3.04 1.75 3.18 1.63 4.46 1.32 4.09 1.97 4.61 1.96 
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Stimuli Image 
agreement 
Valence Arousal Frequency 
Age of 
acquisition 
Familiarity Imageability 
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
貓_1 5.60 0.89 4.40 1.16 3.33 1.83 4.70 2.00 2.98 1.43 5.46 1.88 5.81 1.77 
鏈_1 5.40 1.52 4.11 1.16 2.93 1.73 3.49 1.77 4.74 1.53 4.11 2.03 4.63 2.09 
鏈_2 5.40 1.52 4.07 1.05 2.75 1.69 3.54 1.70 4.42 1.53 4.14 1.99 4.80 1.90 
凳_1 6.20 0.45 4.21 1.25 2.73 1.75 4.39 2.10 4.43 2.03 4.65 1.99 5.15 2.08 
凳_2 6.20 0.45 4.20 1.23 2.84 1.70 4.59 1.95 4.18 2.00 4.71 1.93 5.25 1.95 
芝_1 6.40 0.89 4.38 1.27 2.91 1.83 3.81 1.86 3.98 1.58 4.54 1.95 3.48 2.02 
芝_2 6.40 0.89 4.39 1.20 2.74 1.71 3.79 1.97 4.12 1.43 4.53 1.90 3.66 2.00 
煙_1 4.60 2.51 3.30 1.27 3.39 1.82 4.25 1.80 3.93 1.40 4.89 2.00 5.21 1.94 
圓_1 6.80 0.45 4.67 1.07 2.95 1.86 4.51 1.88 3.30 1.34 5.26 1.92 5.21 1.86 
丑_1 6.60 0.55 3.43 1.44 2.93 1.61 2.79 1.76 4.25 1.30 3.65 2.09 3.86 2.05 
領 (名詞)_1 6.20 0.84 4.23 1.07 2.60 1.61 4.14 1.69 4.21 1.28 4.74 1.89 4.39 1.96 
梳 (名詞)_1 6.00 1.22 4.07 1.00 2.88 1.69 4.61 1.85 3.53 1.39 5.04 1.95 5.42 1.70 
塞 (名詞)_1 5.60 2.07 3.51 1.18 3.19 1.79 3.70 1.88 4.84 1.22 4.09 2.06 4.12 1.92 
牛_1 6.40 0.55 4.16 1.31 2.91 1.67 4.67 1.86 2.56 0.96 5.33 1.94 5.61 1.73 
十_1 5.20 2.49 4.44 1.02 2.88 1.98 5.49 1.86 2.30 1.05 5.65 1.98 4.14 2.15 
冠_1 5.40 1.14 4.82 1.15 3.18 2.05 3.56 1.93 4.25 1.23 4.19 2.21 3.61 2.01 
簾_1 5.20 1.30 3.98 0.88 2.53 1.55 3.44 1.59 4.70 1.30 3.93 1.92 4.54 2.15 
簾_2 5.20 1.30 4.07 0.84 2.56 1.43 3.28 1.64 4.70 1.44 4.05 1.93 4.72 2.04 
門_1 6.20 0.84 4.30 0.89 2.74 1.60 5.68 1.40 2.81 1.20 6.05 1.42 5.56 1.71 
鼓_1 5.60 1.14 4.39 1.13 3.18 1.75 3.61 1.74 3.95 1.42 4.53 1.99 5.51 1.71 
鴨_1 5.80 1.10 4.23 1.09 2.86 1.65 4.28 1.77 3.21 1.36 4.91 1.82 5.30 1.90 
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Stimuli Image 
agreement 
Valence Arousal Frequency 
Age of 
acquisition 
Familiarity Imageability 
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
象_1 6.40 0.55 4.09 0.87 2.89 1.70 3.60 1.75 3.30 1.36 4.82 2.11 5.37 1.81 
眼_1 6.40 0.55 4.28 1.10 3.30 1.85 5.53 1.45 2.79 1.35 5.86 1.61 5.72 1.70 
指 (名詞)_1 6.00 1.22 4.16 1.07 3.02 1.70 4.51 1.82 3.30 1.28 5.30 1.89 4.56 1.92 
魚_1 6.40 0.89 4.46 1.15 3.19 1.71 5.23 1.45 2.75 1.23 5.68 1.63 5.84 1.57 
旗_1 6.40 0.55 4.14 0.90 2.63 1.75 3.46 1.72 4.26 1.32 4.16 2.00 4.98 1.99 
花_1 5.60 0.89 5.05 1.20 3.74 1.80 5.26 1.58 2.40 1.07 5.72 1.73 5.75 1.75 
腳_1 5.80 1.10 4.00 1.10 2.91 1.67 5.35 1.61 2.89 1.36 5.40 1.83 5.37 1.89 
叉_1 6.40 0.55 4.05 1.33 2.89 1.65 4.63 1.60 3.40 1.60 5.04 1.80 5.32 1.92 
蛙_1 5.40 0.55 3.72 1.19 2.63 1.64 3.14 1.83 3.47 1.20 4.18 2.10 5.32 1.86 
髮_1 5.40 1.34 4.11 1.16 3.12 1.71 5.14 1.42 3.72 1.71 5.42 1.74 5.39 1.78 
帽_1 5.40 1.52 4.35 1.17 2.79 1.69 4.16 1.72 3.56 1.52 4.72 1.93 5.19 2.00 
心_1 6.20 1.30 4.75 1.35 3.89 1.82 5.77 1.38 2.75 0.99 6.19 1.48 5.39 1.79 
馬_1 6.40 0.89 4.33 1.01 3.11 1.84 4.12 1.89 3.00 1.21 4.91 2.07 5.68 1.79 
屋_1 5.80 1.10 4.54 1.34 3.30 1.86 5.61 1.53 3.16 1.24 5.53 1.82 5.30 1.80 
熨 (名詞)_1 6.40 0.55 4.14 0.98 3.04 1.79 3.77 1.81 4.84 1.57 4.30 1.84 4.23 2.13 
煲 (名詞)_1 4.80 2.17 4.19 0.93 2.95 1.65 4.60 1.51 4.35 1.48 5.05 1.85 5.14 1.80 
匙_1 6.80 0.45 4.18 0.97 2.91 1.66 4.21 1.76 4.12 1.58 4.67 1.70 4.84 1.93 
廚 (名詞)_1 4.60 2.51 4.14 1.14 3.14 1.72 4.53 1.59 4.09 1.38 5.07 1.76 4.23 1.89 
梯_1 5.40 2.51 4.00 1.00 2.68 1.74 4.26 1.75 3.74 1.30 4.89 1.97 4.95 1.94 
錢_1 5.20 1.92 4.91 1.49 4.49 1.86 6.30 0.96 3.47 1.50 6.37 1.36 5.81 1.56 
月_1 6.40 0.55 4.47 1.09 3.30 1.81 5.11 1.86 2.54 1.10 5.74 1.69 5.28 1.88 
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Stimuli Image 
agreement 
Valence Arousal Frequency 
Age of 
acquisition 
Familiarity Imageability 
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
鼠_1 6.40 0.55 3.30 1.36 3.39 1.90 3.70 1.99 3.51 1.48 4.65 2.05 5.53 1.78 
菇_1 6.40 0.55 4.33 1.15 2.53 1.54 4.04 1.72 4.18 1.39 4.65 1.97 4.74 2.13 
巢_1 5.20 2.05 4.42 1.13 2.60 1.65 3.18 1.76 4.47 1.20 4.02 2.04 4.77 1.90 
鼻_1 6.20 0.45 4.21 0.98 2.86 1.71 4.82 1.64 3.02 1.47 5.11 2.00 5.51 1.78 
梨_1 6.40 0.55 4.46 1.17 3.09 1.70 4.19 1.76 3.37 1.28 5.07 1.72 5.19 1.85 
筆_1 6.00 1.00 4.30 1.07 3.07 1.81 5.61 1.51 3.02 1.27 5.67 1.80 5.61 1.59 
琴_1 6.00 1.22 4.63 1.40 3.51 1.81 4.23 1.79 3.63 1.32 5.04 1.85 5.51 1.69 
畫 (名詞)_1 5.20 1.92 4.67 1.12 3.53 1.71 4.75 1.89 3.42 1.34 5.12 1.94 5.30 1.88 
豬_1 6.20 0.84 3.54 1.39 2.93 1.60 4.91 1.77 3.14 1.44 5.25 1.81 5.70 1.74 
根_1 5.80 0.84 4.12 1.07 2.68 1.69 3.79 1.87 4.05 1.14 4.60 2.12 4.59 2.01 
飛_1 6.20 0.84 4.82 1.05 4.12 1.85 4.93 1.69 3.30 1.44 5.23 1.99 5.04 2.02 
飛_2 6.20 0.84 4.72 1.21 4.00 1.94 4.89 1.76 3.39 1.46 5.37 1.86 5.18 1.97 
路_1 6.20 0.45 4.11 1.13 2.91 1.80 5.67 1.31 3.32 1.20 5.82 1.62 5.32 1.68 
波_1 5.40 0.89 4.46 0.95 3.42 1.89 5.19 1.68 2.88 1.27 5.21 1.96 5.61 1.53 
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Appendix D. List of matched noun-verb pairs  
 
Nouns 
 
Verbs 
IA Valence Arousal Freq AoA Fam Image IA Valence Arousal Freq AoA Fam Image 
匙 6.8 4.18 2.91 4.21 4.12 4.67 4.84 彎 6.6 3.98 3.02 4.26 4.14 4.53 4.63 
剪 6.6 4.12 3.32 4.7 3.72 4.98 5.12 剪 6.8 3.91 3.11 4.95 3.74 5.14 5.05 
梯 5.4 4 2.68 4.26 3.74 4.89 4.95 掃 5.4 3.79 2.98 4.56 3.68 5.07 4.74 
籃 5.6 4.02 2.84 4.28 3.86 4.84 5.04 掃 5.4 3.79 2.98 4.56 3.68 5.07 4.74 
旗 6.4 4.14 2.63 3.46 4.26 4.16 4.98 釣 6.2 4.28 2.95 3.33 4.14 4.23 4.79 
剪 6.6 4.12 3.32 4.7 3.72 4.98 5.12 梳 6.8 4.32 3.07 4.79 3.68 5.33 5.09 
剪 6.6 4.12 3.32 4.7 3.72 4.98 5.12 游 6.4 4.47 3.6 4.67 3.39 5.14 5.19 
脷 6.4 4.02 2.89 3.32 4.05 3.86 4.8 釣 6.2 4.28 2.95 3.33 4.14 4.23 4.79 
圓 6.8 4.67 2.95 4.51 3.3 5.26 5.21 梳 6.8 4.32 3.07 4.79 3.68 5.33 5.09 
橋 6 4.12 2.68 4.16 3.81 4.58 5.32 爬 5.8 3.79 2.93 4.12 3.42 4.77 5.05 
燭 6.6 3.89 3.04 3.18 4.46 4.09 4.61 織 6.6 4.28 2.95 3.56 4.58 4.09 4.37 
錶 6.4 4.49 2.91 4.75 4.09 5.07 5.26 梳 6.8 4.32 3.07 4.79 3.68 5.33 5.09 
窗 6.4 4.19 2.96 5.09 3.58 5.42 5.42 梳 6.8 4.32 3.07 4.79 3.68 5.33 5.09 
叉 6.4 4.05 2.89 4.63 3.4 5.04 5.32 梳 6.8 4.32 3.07 4.79 3.68 5.33 5.09 
窗 6.4 4.19 2.96 5.09 3.58 5.42 5.42 梳 6.8 3.91 3.11 4.95 3.74 5.14 5.05 
叉 6.4 4.05 2.89 4.63 3.4 5.04 5.32 梳 6.8 3.91 3.11 4.95 3.74 5.14 5.05 
羹 6.2 4.25 2.74 4.02 4.51 4.14 4.72 梳 6.6 3.98 3.02 4.26 4.14 4.53 4.63 
剪 6.6 4.12 3.32 4.7 3.72 4.98 5.12 踢 6.2 3.91 3.53 4.46 3.56 5 5.02 
梯 5.4 4 2.68 4.26 3.74 4.89 4.95 爬 5.8 3.79 2.93 4.12 3.42 4.77 5.05 
籃 5.6 4.02 2.84 4.28 3.86 4.84 5.04 洗 5 4.53 3.3 5.88 2.95 5.96 5.19 
梯 5.4 4 2.68 4.26 3.74 4.89 4.95 拋 5 3.79 2.95 4.28 4.05 4.61 4.77 
廚 4.6 4.14 3.14 4.53 4.09 5.07 4.23 滑 4.2 4.02 3.21 4.3 3.88 4.88 4.33 
帳 6.2 4.18 2.72 3.39 4.77 3.98 4.02 織 6.6 4.28 2.95 3.56 4.58 4.09 4.37 
Note. IA = image agreement, freq = frequency, AoA = age of acquisition, fam = familiarity, image = imageability 
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Appendix E. Spearman correlations between affective and lexico-semantic features in noun and verb ratings by different age groups (p < .005, 
significance indicated by an asterisk). 
 
Noun ratings from young group 
 
Noun ratings from old group 
 
Verb rating from young group 
 
Verb ratings from old group 
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Appendix F. Plots of *ZRESID against *ZPRED in regression analyses of emotional valence and arousal 
 
Valence in ratings of all stimuli in all participants 
 
Arousal in ratings of all stimuli in all participants 
 
Valence in noun ratings by young group 
 
Arousal in noun ratings by young group 
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Valence in noun ratings by old group 
 
Arousal in noun ratings by old group 
 
Valence in verb ratings by young group 
 
Arousal in verb ratings by old group 
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Valence in verb ratings by old group 
 
Arousal in verb ratings by old group 
 
